JP 08-279785 



PATENT ABSTRACTS OF JAPAN 

dDPublication number : 08-279785 
(43)Date of publication of application : 22.10,1996 



(51)IntCI. 


H04B 10/08 


(21) Application number : 07-079104 

(22) Date of filing: 04.04.1995 


(71) Applicant:NEC CORP 

(72) Inventor : MATSUBARA TAKAO 



(54) DETECTING SYSTEM FOR DISCONTINUITY OF OPTICAL FIBER CABLE 

(57)Abstract 

PURPOSE: To surely detect optical fiber cable discontinuity by 
reproducing transmitted data at the reception side and discriminating 
the optical fiber cable discontinuity corresponding to the interruption 
of a received identification output longer than a fixed period. 
CONSTITUTION: In a transmission circuit 1, a light emitting element 
drive circuit 12 drives a light emitting element 13 corresponding to 
the output of a selector (1)1 1 so that the light emitting element 13 
can output an optical signal from the transmission circuit 1 to an 
optical fiber cable 3. On the other hand, in a reception circuit, a light 
receiving element 21 converts the received optical signal to an 
electric signal, a preamplifier 22 performs the DC amplification of this 
electric signal, and an identification circuit 23 identifies a preamplifier 
output and fixes a logical level. Then, an inverter circuit 24 generates 
output data R of the same waveform and inverted output data R* 
inverting this waveform corresponding to the logical output from the identification circuit 23. Then, a '0' 
continuation detection circuit 26 outputs a cable discontinuity alarm by detecting the output of the circuit 
23 longer than the time for the selector (1)1 1 to perform switching more than twice. 

* NOTICES * 




JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Equip the transmitting side with selector ** and send data (S) and reversal send data (S*) which 
reversed this send data, According to a logic change timing signal, change by turns, change into a lightwave 
signal, and it sends out through a fiber optic cable, Output data (R) which equipped a receiver with selector 
**, and identified and acquired a received light signal, and inverted output data (R*) which reversed this 
output data, While changing by turns according to said logic change timing signal and generating received 
data, A fiber optic cable interruption detection method characterized by detecting ** of said fiber optic 
cable by continuation of a non-output state of a period exceeding said logic change timing signal cycle in 
said discernment output 

[Claim 2]The fiber optic cable interruption detection method according to claim 1, wherein a logic change 
timing signal of said receiver is sent via said fiber optic cable from the transmitting side. 
[Claim 3]The fiber optic cable interruption detection method according to claim 1, wherein a logic change 
timing signal of said receiver is sent via a cable other than said fiber optic cable from the transmitting side. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the fiber optic cable interruption detection method for 
detecting this, when a fiber optic cable is cut. 

[0002]In an optical fiber communications system, since it becomes impossible to communicate in order to 
transmit a lightwave signal when a fiber optic cable is cut for a certain reason, since a fiber optic cable is 
used, it is required to detect ** of a fiber optic cable promptly and certainly. 

[0003]As for such a fiber optic cable interruption detection method, it is desirable that it is what can detect 

******************** certainly, without performing special coding to a lightwave signal. 

[0004] 

[Description of the Prior ArtjExample (1) of the conventional fiber optic cable interruption detection method 
It carries out and there is a lightwave signal input interruption sensing device indicated to JP,3-40538,A. 
[0005]In the lightwave signal input interruption sensing device of this well-known example, A received light 
signal is changed into an electrical signal in a photoelectric conversion circuit, a clock is extracted from an 
input signal in a clock extraction circuit, and while identifying an input signal and outputting data with the 
extracted clock in a discrimination decision circuit, an optical input interruption is judged in an optical input 
interruption decision circuit. 
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[0006]Under the present circumstances, in an optica! input interruption decision circuit, the output which 
judged the optical input interruption is generated in an average voltage calculation circuit by computing the 
average voltage of output data and measuring this output with reference voltage in a comparison circuit. 
[0007]Example (2) of the conventional fiber optic cable interruption detection method It carries out and 
there is an optical input signal interruption detection method indicated to JP,2-1 11 AAA- 
[0008]In the optical input signal interruption detection method of this well-known example, From light / 
electrical conversion element, to a received output by a violation bit detection means. The output which 
detected ** of the optical input signal is generated by detecting the periodic violation bit which is contained 
during a received output and which breaks a fixed numerals rule, storing temporarily the received output at 
the time of detection of a violation bit, and comparing this output value with a predetermined disregard level 
by a comparison detection means. 
[0009] 

[Problem(s) to be Solved by the InventionjExample (1) of the conventional fiber optic cable interruption 
detection method Then, After changing a lightwave signal into an electrical signal, in order to extract a 
timing component from the signal wave form and to perform clock extraction. While coding that a change 
point increases is needed in a lightwave signal and the decoder circuit to which the coding circuit which 
performs such coding decodes such a signal in a receiving circuit is needed for a sending circuit, When "0" 
continued in a lightwave signal, there was a problem of carrying out erroneous detection of 
******************** by a receiver, 

[0010]Example (2) of the conventional fiber optic cable interruption detection method Then, Coding for 
which a violation bit is included in a lightwave signal with a constant period was performed, and while it was 
necessary to detect such a violation bit by a receiver, when "O" continued in a lightwave signal, there was a 
problem of carrying out erroneous detection of ******************** by a receiver. 
[001 1]By this invention's solving the technical problem of such conventional technology, and reversing the 
polarity of a sending signal with a constant period at the transmitting side, transmitting, reversing the 
polarity of an input signal the same cycle by a receiver, and reproducing a sending signal. Even when a 
lightwave signal is not coded and "0" follows a sending signal, ******************** is detected and it 
aims at enabling it to output alarm. 
[0012] 

[Means for Solving the Problem]In this invention, it is going to attain the purpose mentioned above by taking 
composition described below. 

[0013](1) Equip the transmitting side with selector **1 1 and send data (S) and reversal send data (S*) which 
reversed this send data. According to a logic change timing signal, change by turns, change into a lightwave 
signal, and it sends out through the fiber optic cable 3, Output data (R) which equipped a receiver with 
selector **21, and identified and acquired a received light signal, and inverted output data (R*) which 
reversed this output data. While changing by turns according to a logic change timing signal and generating 
received data, continuation of a non-output state of a period exceeding a logic change timing signal cycle in 
a reception discernment output detects ** of a fiber optic cable. 

[0014](2) In the case of (1), send a logic change timing signal of a receiver via a cable other than the fiber 
optic cable 3 from the transmitting side. 
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[0015] 
[Function] 

(1) At the transmitting side, according to a logic change timing signal, change by turns, change send data (S) 
and reversal send data (S*) into a lightwave signal, send them out through the fiber optic cable 3 by selector 
and by a receiver. The output data (R) and inverted output data (R*) which identified and acquired the 
lightwave signal are changed by turns according to a logic change timing signal, and received data are 
generated. 

[0016]Under the present circumstances, when the fiber optic cable 3 is normal, Although the period and the 

non-output state exceeding a logic change timing signal cycle do not continue in a reception discernment 

output, when the fiber optic cable 3 becomes **, In a reception discernment output, since the period and 

the non-output state exceeding a logic change timing signal cycle continue, ** of the fiber optic cable 

between a sending circuit and a receiving circuit is detectable by judging this state. 

[0017](2) That to which the logic change timing signal of the transmitting side was sent via cable with the 

another fiber optic cable 3 from the transmitting side can be used for the logic change timing signal of a 

receiver. 

[0018] 

[Example]Hereafter, this invention is explained with reference to drawings. Drawing 1 shows one example of 
this invention, and shows the sending circuit 1 and the receiving circuit 2 with the block diagram. 
[0019]In the sending circuit 1, according to logic change timing signal K, selector **1 1 is constant period 
deltaT corresponding to N (N is arbitrary integers) bit, and send data S and reversal send data S* (* shows 
an inversion signal) which reversed this are changed by turns, and it outputs it. The light emitting device 
drive circuit 12 drives the light emitting device 13 according to the output of selector **1 1, and the light 
emitting device 13 outputs a lightwave signal from the sending circuit 1 to the fiber optic cable 3 by this. 
[0020]In the receiving circuit 2, the photo detector 21 changes the received lightwave signal into an 
electrical signal, and the preamplifier 22 carries out direct current amplification of this electrical signal, and 
the discrimination decision circuit 23 identifies a preamplifier output, and becomes final and conclusive a 
logical level. The inverting circuit 24 generates output data R of a same waveform, and inverted output data 
R* which reversed this to the output of the logical level from the discrimination decision circuit 23. 
According to logic change timing signal K sent from the transmitting side by another cable, by changing 
output data R and inverted output data R* by turns by the same constant period deltaT as the transmitting 
side, selector **25 reproduces send data and outputs received data. 

[0021]The zero continuous detection circuit 26 outputs the cable ** alarm A in the output of the 
discrimination decision circuit 23 by detecting time longer than the time when selector **1 1 performs a 
change twice or more, i.e., N+1 bit of continuation of "0." 

[0022] Drawing 2 shows the output signal waveform of each part of an example, (a) shows the signal in the 
case of being normal, and (b) shows the signal in 

[0023]Suppose that send data S like a graphic display and reversal send data S* which reversed this were 
inputted at the transmitting side in drawing 2 ( a). Although selector ** is positive logic and has chosen send 
data S at first according to logic change timing signal K, in time T^t,, it becomes negative logic, chooses 
reversal send data S*, becomes positive logic again by time T=t2' ^nd chooses send data S. Send data S and 
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reversal send data S* are chosen by turns N bit (=deitaT) cycle by this, and a lightwave signal output is 
generated by it 

[0024]By a receiver, since the output of a discrimination decision circuit is what carried out direct current 
amplification of the lightwave signal input, and identified the logical level, it serves as the same logic as the 
output of selector **. Selector ** outputs the same wave-like received data as send data by changing by 
turns the output of a discrimination decision circuit, output data R of a same waveform, and inverted output 
data R* that reversed this the same cycle as the transmitting side according to logic change timing signal K. 
Since the discrimination decision circuit output is "1" in time T=^to, the cable ** alarm A outputted from zero 
continuous detection circuit is set to "L" Since a discrimination decision circuit output has "1" between 
time T=:t| and T=t2 also after that, as for the cable ** alarm A, "L" continues. 

[0025]In drawing 2 (b), supposing the same send data is inputted, the output of selector ** is the same, but 
since it is in a lightwave signal input, "^0" continues. Therefore, also in the output of 

a discrimination decision circuit, "0" continues. 

[00263Now, the fiber optic cable is connected just before time T=to, and suppose that the cable ** alarm A 
which is an output of zero continuous detection circuit is "L." Cable ** occurs in time T=to, and also in time 
T=^t2 which passed N+1 bit, since "0" is following the discrimination decision circuit output, "H" is outputted 
to the cable ** alarm A by the next time T=t3. 

[0027]Although it is not when the data that time "0" longer than 2deltaT follows 

the output of selector ** is inputted. It is checked whether a receiver is ******************** by making 
the data that "0" follows the input of time longer than 2deltaT and selector ** in the transmitting side by 
once generating cable ** alarm and notifying from a receiver to the transmitting side input When cable ** 
alarm is again detected as a result of this processing, it is certainly judged with ********************. 
When cable ** alarm Is not detected as a result of this processing, it is judged with erroneous detection, and 
only time (for example, 2000deltaT) long enough masks and disregards cable ** alarm to 2deltaT. 



[Effect of the InventionjAs explained above, in this invention, at the transmitting side, choose "1" of send 
data, and the logic of "0" by turns, transmit with a constant period, and the same cycle as the transmitting 
side by a receiver, While choosing "1" of a reception discernment output, and the logic of "0" by turns and 



[0028] 



reproducing send data, **= 
than this constant period. 
Therefore, ************5| 
lightwave signal. 




can be detected certainly, without performing special coding of a 



is judged by ** of the reception discernment output more 



[Translation done.] 
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